2021 PRELIMINARY EXAMINATION
SECONDARY 4E
AMATH PAPER 2 - MARK SCHEME

2tanx(—1+3tan’ x) =0

tan’ x = —
S 2tanx =0 or

1) .
—| x tan x
dx( ]
. d d ;-
=x —(tanx|+tanx—(x° M1
af'rl‘ } r;.’.t( )
=x"sec” x+2xtanx Al
(ii) s 4 .
I ( X sec’ .:.‘+4,~:tan.r+45|n_c)d,~:
= j ¥ sec” x+ 2.rtanx+25in_r)dx M1
= Z[xJ tanx—Ecosx]‘i M1
= FETtan——icasﬁ—[i]zranl}+2ms{]
L4 4 |4 M1
= 527 =241 Al
TOTAL:6m
2| (i) tan x + tan 135 N tanx—tan 135
- I—tanxtanl135 1+tanxtanl3s M1
tan x l+tanx+l M1
l+tanx l—tanx
~l—tan” x+2tan x+1+ 2tan x + tan” x
| —tan” x
dtanx
3 Al
= | —tan~ x (proven)
(ii) tun(x i 135":] F tan {1—135'-): frtan x
For 0 <x<360
Lﬂ-‘l =ﬁtan_x
l—tan” x M1
4tan x = 6 tan x(1 — tan” x)
2tanx{2 - (3-3tan” x)]=0 M1
M1
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x= 0 307 150" 180" 210" 330°
Since 0 =x<180" 5o x= 0" 30" 150" 180°

Al

TOTAL: 7m
31 () ol
Let 2
i £y 2 Y
2[3] -3 EJ +2[§|—3=ﬂ M1
2 2 2)
by Factor Theorem, (2x —3) is a factor of 2% —3x  +2x =3
(shown)
M1 - by
2x' =3x" 4+ 2x =3 =(2x=3)x" +bx+1) comparing
By comparing coefficient of x cc_)e_ff_lment/Long
division
=10 Al
L2 =3x 4 20 =3 =(2x=3)(x" +1)
(i) 8x* —11x+5 A Bx+C
ERE T T x T m. a2 M1
2x -3x +2x-3 (2x-3) (x"+1)
Bx' —llx+5=A(x" + D+ (Bx+O)N2x-3) M1
3
whenx ==
2
52 |
SLEJ ~11 3J+5=A[(’J 4]
2 2 2
B_B,
2 4
=2 M2 — find A, B
and C
when x =10 ]
M1 — only find
5=2(1)+(e)-3) 2
e——1
when x =1
2=2(2)-B+1 Al
=3
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8x'—llx+5 2 L
2x =3x +2x-3 (2x-3) (x*+1)
TOTAL: 8m
4 | (i 1 =3
® lugJZ_v—M=3lug_‘2
|
log, 2y —log,(v—3): =log,2’ M1 — power law
IUgJL =log, 8
(v=3) i
M1 — quotient
2y _g law
J(r-3)
2y=8/(y-3)
4y° —64y+192=10
¥ =16y +48=0 M1
(r=4)(r-12)=0
v=4 or y=12 Al
(ii) | — .
0827 2 =108, V{I M1 — change of
log, z _ Ingj.f_; base law
log,27  log,9
log,z _log, [y
log,3"  log, ¥
log, = _ log, 'J}_
Jlog,3 2log,3 M1
log, z _ log, \E
3 2
1
log, z = ElugJ v*
1 3
log, z=log, v* ?
1 Al
z=7pt
TOTAL: 7m
51| (a . M1
@ 2" +hkx—-3x+10=x+2
20" +hx—4x+8=0
25" +(k-4)x+8=0
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For 2 points, Discriminant > 0
(k—4)" —4(2)(8) >0

M1

-8k —48>0 Al
(k=120k+4)=0
ke—4or k=12
(bi) y=2x"-10x+e¢
1 g and
y=2 .T:—5x+(£] - EJ +e
2 2
(5 2¢-25 M1
_v:ZLx—i] + =
2 2
Al
(bii) 20-25 19
) M1
20=—19+25
E':3 Al
TOTAL: 8m
6 | (ai
(ai) f'{x}:i(msr+lsinzx+4J
dx 2
= —sinx+ %{2}1:052:: M1
=cos2x—siny
=]-sinx—2sin’ x Al
(aii) N — ore Ve — e o
fix)=cos2x —sinx M1
f{x)=-2sin2x—cosx
T
X ==
When 6
M1
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f [EJ =-2sin Z(EJ_ mg(i]
6 6 6
==2 5in(£] - mg(z]
3 6

)4
2 2
3B
2
3V3
Gradient of tangent= 2
2 2

Gradient of normal “5

AR
el

1

2 2
=1
ra y
(&
Point L0
Equation of normal
23
y= x+c
.\
n:&[fjﬁ.
9 16
27
23 Vn

.1’:—9 X _2? or 27}::{3\1"3'1;_@}:

2

T
==X
or SEENCREENE

M1

M1

M1

Al(accept non-
rationalised surd
answer)

(b) Given € (¥)=4cos2x+2
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g'(x)=f[4ms2x+z} dx

4sin 2x
= 2 +2x+¢c

=2sin2x+2x+¢
g [Ejzzsin z[i]u[ﬂ)w
i) i) 6
¢§=Zsin[£]+£+f
3) 3
= 2[£]+£+c
2 3

c=——
3

g (x) =2sin2x+ 2x—%

M1

M1

M1

Al

TOTAL: 12m

30

1114 | 1.255 | 1.398 | 1.544 1.7

1.857

=y
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Table of values
-B1

Plot all points —
Bl

Straight line
drawn — B1




(ii) T = Ak' —50
lg(T +50) = g Ak’

lg(T+50)=1gA+tlgh M1
lgk :?—;;;
Gradient, 3
radien M1
= 0,03 (£0.005)
Jrl.' 1{} o Ml
=1.07151
- M1
—1.07 (3sf)
18(T +50) jntercep, &4 =0-95(20.05)
' _ M1
A-10""
=8.9125
— 891 (3s)
(iii) From (ii), When t =0,
lo(T + 50) = 0.95(£0.05)
T+30=89125
Bl
T'=-41.0875
=—41.1°C (1d.p.)
(V) | \When T =0, 187 +50) - 1 gogg
=17(1d.p.
( p)i B1
Read off from the graph where lg(7 +30) - 1.7, and the value of t
can be obtained
TOTAL: 10m
8 | (i) X4y —Bx+dy+11=0
X -8x+16+y  +4y+d=-11+16+4
(x-4) +(y+2) =3 M1
L (4 -2)
Centre of the circle is and Al
Radius = 3 units Al
(ii) o ) Al
k=-2+3=1 o Al

k=-2-3=-5
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() | (5-y) 3" —8(5-y)+dy+11=0 M1
25-10y+3" 4y —40+8y+4y+11=0
2y +2y-4=0
¥y +y-2=0
y=1 or y=-2 M1
N M1
sup V=1 x=4 = A(41)
qup V=2 Sx=5+2=7 = B(7,-2) M1
( _ _
L=l+’;"] EJZ[Q_IJ M1
Midpoint = 2 2 V2 2
Perpendicular distance from C to line
ny (. 1y
_ [+ +£—2+—J M1
2 2
=+4.5 or 2.12 units Al
TOTAL: 12m
9 | (i) Add in EF, parallel to CD
A 21'm B
cosf = £:> AF =21cosH
21 M1
ZCBE =90°—(90°—-@) =0
Hinﬂ=%:>(.“£‘=351nﬂ
DF = (CE =3sinf}
M1

AD =3sinf + 21cosd

HinE?:%ﬂ BF =21snf
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cnsi‘?l:%:t:ﬁﬁ:}cnsﬁ M1

DC = FE=21sinf —=3cosd

Al
P=AB+BC+ DC+ DF + AF
— 214+ 3+(21sin@ —3cosO) + 3sin@ + 21 cosf
P =24+ 24sin0 +18cosb. (shown)
(i) Lot 24sin@ +18cosf = Rsin(0 +« )
R=~24"+18 =30 M1
18
tang = —
M1
o = 36.86989° = 36.9° (10 1 dp) Al
P =30sin (6 +36.97)+ 24
(W) 1 p = 30sin (0 +36.86989°) + 24 = 53 M1
sin(6 + 36.86989°) = 29 M1
30
0 +36.86989° = 75.1649°
0 = 38.295° Al
0 =38.3°
(iv) - o
P =30sin (6 +36.869897) + 24 M1

Max of Sin (€ +36.86989°) =1
Max L =30(1) + 24

=54 m Al
The total length of fencing needed will not exceed 54 m.

TOTAL: 12m
10 | (i) 5  —10x+55
-1 9 M1
45 = (2x —1)(—10x + 55)
20x° —120x+100 =0
X —bx+5=0 M1
ix—1Wx-51=0
~x=1 or ¥=3
M1
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When -"'—”,

Al —for

C10x4+55=0 matching the x
1 values to the
x=— right point.
2 or 55
~ X-coordinate of Ais 1
-~ X-coordinate of B is 5
-~ X-coordinate of C is 5.5
(i) Area of shaded region
= ! 2.1’ - I 2 q
C k]
;[MJ Nl M1
— 2 . 36
5
—[ln? 1]1I] — M1
=2 36
= 2.89 (3sf)
TOTAL: 9m
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